ELECTRICAL CONNECTOR FOR FLAT CABLE AND 
ITS MANUFACTURING METHOD 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to electrical 
connectors for a flat cable and its manufacturing method. 

2. Description of the Related Art 

An electrical connector of this type is used by 
being attached to a circuit board. For a known electrical 
connector of this type, there is one disclosed In Japanese 
patent application Kokai No. 9-35828. 

As Fig. 3 shows, in this connector, a flat cable 
(flexible board) 51 is inserted into an inserting space of 
an open mouth 53 in a direction of the flat cable surface, 
direction A, so as to be placed on contact sections 54A of 
terminals 54 which are arranged facing to the open mouth of 
a housing 52. In the figure, the terminals are made by 
stamping a metal sheet maintaining its flat surface, and 
are arranged with predetermined spacing in a perpendicular 
direction to the plane of the figure. 

A pressure member 55 to open and close the open 
mouth Is provided at the open mouth 53 of the housing 52, 
so as to freely turn around. The pressure member 55 
enables the Insertion of the flat cable 51 by opening the 
inserting space at the illustrated open position, and 
presses the inserted flat cable 51 so that the flat cable 
connects with a contact section 54A of the terminal at the 
closed position where the pressure member is turned 
downward . 

The above-described terminal 54 has an upper arm 
57 and a lower arm 58. The upper arm 57 is supported by an 
upper wall 52A of the housing 52, and has a bearing section 
59 at its end, while the lower arm 58 has a contact section 



54A at its end. The pressure member 55 is supported at 
circular end surface of the bearing section 59 of the 
terminals 54 so as to freely turn around. 

There is a demand for a low-profile connector to 
miniaturize the electronic equipment where this type of 
connector is used, that is, a demand to be smaller in 
height direction in Fig. 3. 

However, in the connector in Fig. 3, since an 
upper wall 52A of the housing supports the bearing section 
59 which receives rotational force, it is difficult to 
reduce the thickness of the upper wall 52A. Also, the 
bearing section 59 is positioned under the upper wall 52A, 
and its circular section protrudes downward, which make the 
connector high as a whole. 

SUMMARY OR THE INVENTION 
Accordingly, it is an object of the present 
invention to provide an electrical connector for a flat 
cable which is low-profile, without impairing the strength 
of the bearing section. 

The electrical connector according to the present 
invention has a plurality of terminals which are inserted 
from side to corresponding receiving slots, and arranged at 
a substantially box-shaped housing. The terminal has a 
contact section at a position facing to an open mouth of 
the housing. A pressure member which can freely turn 
around a rotational axis is provided at an opposite side of 
the contact section to a flat cable that is inserted from 
the open mouth and placed on the contact sections. The 
pressure member can freely turn over between an open 
position which opens an inserting space so as to enable 
insertion of the flat cable into the open mouth, and a 
closed position to press the flat cable to the contact 
sections closing the inserting space. 



The electrical connector of the present invention 
has an opening on a part of an upper wall of the housing, 
and the opening is open towards an open mouth. The 
pressure member, which is supported by a bearing section 
formed at a support member held in the housing, so as to 
freely turn over, can move into the opening at a time of 
its turning over to the open position. An upper edge of 
the bearing section of the support member is positioned 
outer than an inner surface of the upper wall of the 
housing. 

According to the present invention, since the 
upper edge of the part which has the bearing section of the 
support member is positioned outer than the inner surface 
of the upper wall of the housing, as described above, the 
height of the terminal is reduced, taking advantage of the 
thickness of the upper wall. In this case, the thickness 
of a portion around the bearing section is not reduced so 
that the strength of the bearing section is not impaired. 

In the present invention, it is preferable that a 
lower wall of the housing covers substantially whole area 
of the lower surface so as to be placed on a circuit board 
where the electrical connector is to be attached. The 
support member can be a part of the terminal. In this 
case, the terminal has an upper arm and a lower arm which 
extend along inner walls of the upper wall and the lower 
wall respectively. The upper arm has a bearing section, 
and the lower arm has a contact section. At least the 
lower arm has flexibility towards the upper arm, and the 
upper and the lower arms are designed so as to be inserted 
and attached along the inner surfaces of the upper and the 
lower walls respectively. 

Preferably, a lower edge of the lower arm of the 
terminal is slanted upward to its end. By this slanting, 
when the terminal is inserted from side to a receiving slot 



of the housing, the distance between the ends of the upper 
arm and the lower arm, which are inserting ends, is made 
smaller, so that it is easier to insert the terminal. At 
this time, it is further preferable that the lower arm has 
5 larger flexibility than the upper arm. 

To manufacture the connector of the present 
invention, in a case that a support member is a terminal 
and has an upper and a lower arms, insert the terminal into 
a receiving slot in a manner that the upper and the lower 

10 arms are guided along the inner surfaces of the upper and 
lower walls respectively, while deflecting the lower arm 
towards the upper arm. Then, when it is inserted to a 
predetermined position, the connector is completed by 
releasing the deflection of the lower arm. 

15 Also, in a case that the lower arms is slanted 

upward to its end, after tilting the terminal downward so 
that the slant of the lower arm is parallel to the inner 
surface of the lower wall, start insertion of the terminal 
into the receiving slot in a manner that the slant section 

20 is guided to inner surface of the lower wall. Then, 

continue the insertion to the predetermined position by 
releasing the tilting of the lower arm so as to complete 
the manufacture of the connector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Figs. 1(A) through (C) are cross-sectional views 

of an electrical connector according to an embodiment of 
the present invention. The pressure member is at the open 
position in Fig. 1(A), at in-between position in Fig. 1(B), 
and at the closed position in Fig. 1(C). 

30 Figs. 2 (A) through (C) illustrate how to 

assemble the electrical connector of Fig. 1. Fig. 2(A) 
illustrates the beginning of inserting a terminal into a 
housing, Fig. 2(B) and (C) illustrate the terminal in the 



process of insertion, and Fig. 2(D) illustrates the 
completion of the insertion. 

Fig. 3 is a cross-sectional view of a conventional 
electrical connector. 
5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the invention will now be 
described with reference to the accompanying drawings. 

In the first embodiment of an electrical 
connector for a flat cable as shown in Figs. 1(A) 

10 through (C) , a substantially box-shaped housing 1 has a 
plurality of terminals 2. The terminals 2 are made by 
stamping a metal sheet, or by similar method, maintain each 
flat surface, and are arranged in perpendicular direction 
to the plane of the figure with a predetermined spacing. 

15 The terminal 2 has an upper arm (support arm) 4, 

a lower arm 5, and a connect section 6, and is positioned 
along the inner surfaces of an upper and a lower walls 
which form a slot 3 of the housing. The connection section 
6 protrudes outward of the housing; in opposite direction 

20 to the lower wall 8. The upper arm 4 has engaging 

protrusions 4A and 4B at an upper edge of its base section, 
so that the terminal is prevented from sliding out from the 
housing by engaging into the inner surface of the upper 
wall 7 of the housing when it is inserted from left side to 

25 the predetermined position. The upper arm 4 has relatively 
high rigidity, related to a deflection in the plane of the 
figure, particularly higher in comparison with the lower 
arm 4. An end 9 of the upper arm 4 is broader in height 
direction, and an upper edge 9A of the end 9 is positioned 

30 upward (outer) from a lower (inner) surface of the housing. 
Also, a transitional section between the upper edge 9A and 
the upper arm 4 forms a shoulder 10 with gentle slope, and 
gradually extends along the lower surface of the upper 
wall . 



A groove-shaped bearing section 11 with concave 
curve is formed at lower part of the end 9. The bearing 
section 11 is to support a pressure member described below 
so as to freely turn over, and has a function of a bearing. 
Since the upper edge 9A is upward from the lower surface of 
the upper wall 7 and extends to a proximity of the upper 
surface, the width between a bottom of the groove of the 
bearing section and the upper edge 9A is so large in height 
direction that this area becomes strong. 

The lower arm 5 of the terminal 2 has narrower 
width (dimension in height direction in the figure) in 
comparison with the upper arm 4, and has flexibility in a 
plane parallel to the plane of the figure. A lower edge of 
the lower arm 5, especially a portion close to the end, has 
an incline 5A which is slanted upward. In addition, a 
contact section 12 is formed at the end, and protrudes 
towards the bearing section 11 of the upper arm 5. 

As described above, the housing 1 has as many 
receiving slots 3 parallel to the plane of the figure as 
terminals. The receiving slot 3 is to insert the terminal 
from left side, and the terminal is made from a metal sheet 
and maintains its metal sheet surface. The upper wall 7 
and the lower wall 8 of the housing 1, which define the 
upper and lower ends of the receiving slot, determine an 
inserting position of the terminal 2. The base section of 
the lower arm 5 contacts with an inner surface of the lower 
wall 8, as described above, such that the engaging 
protrusions 4A and 4B engage the upper wall 7 of the 
housing to ensure the terminal position and prevent its 
sliding out. Also, the lower wall 8 covers the whole area 
of the lower surface of the housing, so that substantially 
whole area of the housing contact with a circuit board when 
the connector is mounted on the circuit board. 



The housing 1 has a cable slot 13 to insert a 
flat cable C from right side into the housing 1. The cable 
slot 13 is formed so as to laterally link through the 
plurality of terminals between both side walls or at the 
5 width of the flat cable C (dimension in perpendicular 
direction to the plane of the figure) , that is, with a 
width equal to a distance between ends of arranged 
terminals . 

Also, the housing 1 has an opening at right side 

10 of the upper wall, and the upper part of the cable slot is 
open, which makes an open mouth. In other words, the open 
mouth 14 is open in right side and extends to the end of 
the upper wall of the housing 1 in left side, while it is 
open upward from the cable slot 13, as described above. 

15 The open mouth 14 of the housing 1 has a pressure 

member 15 made of insulating material. The pressure member 
15 is supported by the bearing section 14 of the terminal 
2, so as to freely turn over between an open position in 
Fig. 1(A) and a closed position in Fig. 1(C). The pressure 

20 member 15 is placed into the opening of the upper wall at 
the open position, as illustrated in Fig. 1(A). The 
pressure member 15 has an operating section 16 at the top 
side and a groove 17 at the opposite side. The operating 
section 16 is a portion to give rotational force to the 

25 pressure member 15, and the groove 17 receives the end 9 of 
the terminal 9. Therefore, the groove 17 forms slits in 
zigzag fashion corresponding to the terminals 2. Moreover, 
a shaft 18 is provided in the groove 17, and supported by 
the bearing section 11 of the terminal 2 so as to freely 

30 rotate. The distance between a bottom 17A of the groove 17 
and a center 18A of the shaft 18 (rotational axis) at the 
open position is designed so that the bottom 17A of the 
groove 17 strongly engages with a shoulder 10 of the 
terminal 2. The bottom 17A and the shoulder 10 form an 



engaging section together at the open position, and hold 
the pressure member 15 at the open position by its engaging 
force . 

As described above, the connector in the present 
5 embodiment is used in the following manner. 

(1) First, place the connector at a predetermined 
position on a circuit board (not illustrated) , and then 
connect the connection section 6 of the terminal 2 with a 
corresponding circuit section on the circuit board by 

10 soldering or the like. 

(2) After that, turn over a pressure member 15 
upward to the open position as shown in Fig. 1(A). At the 
open position, the pressure member 15 is maintained at the 
open position being restricted from turning back to the 

15 closed position by an engaging force between the bottom 17A 
of a groove 17 of the pressure member 15 and the shoulder 
10 of the terminal 2 which form an engaging section. 

(3) When the pressure member is at the open 
position, the open mouth 14 is retained open wide 

20 rightward. Therefore, the entrance of the cable slot 13 
(inserting space) is exposed enough to see from the 
inserting side of a flat cable C. The flat cable C needs 
to be inserted into the cable slot 13, having a contact 
surface as a lower surface, till its front edge contacts 

25 with the deepest wall. 

(4) After inserting the cable to the 
predetermined position, release the engagement by turning 
the pressure member clockwise against the engaging force, 
and bring the pressure member 15 over to the closed 

30 position in Fig. 1(C) via the in-between position in Fig. 
1(B). The pressure member 15 strongly presses the flat 
cable C towards a contact section 12 with the pressure 
section 15A, so that both are electrically connected. 



Also, in the connector describe above, the 
terminal 2 is inserted into the housing in a manner 
illustrated in Fig. 2(A) through (D) . 

(i) First, insert the upper arm 4 and the lower 
arm 5 of the terminal 2 into the receiving slot 3 of the 
housing from a side (left side in the figure), elastically 
deflecting the upper arm 4 and the lower arm 5 of the 
terminal 2 so as to make the distance between the ends of 
both arms narrower. 

(ii) Proceed the insertion while the distance of 
the upper arm 4 and the lower arm 5 is kept narrow. See 
Figs. 2 (B) and (C) . 

(iii) Further proceeding the insertion, the end 
9 of the upper arm 4 reaches an opening of the upper wall 
(upper portion of the open mouth 14) . Being released from 
the elastic deformation, the terminal reaches the 
predetermined inserting position with the original shape. 
(Fig. 2(D)) At this time, the terminal 2 is secured to the 
housing 1 at a base side (left side in the figure) . 

In addition, according to the present invention, 
since the lower arm 5 has an incline 5A at a lower edge 
close to the end, if the terminal is inserted being tilted 
in a manner that the incline slides along the inner surface 
of the lower wall 8, as illustrated by the two dotted lines 
in Fig. 2(A), the terminal can be inserted even if the 
degree of the elastic deformation between both arms is 
small. Here, the shape of the bearing section is not 
limited to concave curve, and can be a convex curve. 

As described above, according to the present 
invention, since the bearing section of the support member 
to guide rotation of the pressure member is positioned 
outer than the lower surface of the upper wall of the 
housing in the opening of the housing, space for the 
thickness of the upper wall which is open because of the 
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opening can be effectively used for the bearing section. 
Therefore, the connector can be low-profile for the 
thickness of the upper wall. Moreover, since it uses the 
space described above, the bearing section does not have to 
be made small in the height direction, and the strength of 
the bearing section itself and the area around the bearing 
section are not impaired. Also, since the support member 
is made of metallic material, such as a terminal, it can 
retain high strength in comparison with the upper wall of 
the housing. And, according to the method of the present 
invention, since the height dimension can be made small 
temporarily, the dimension of the housing does not need to 
be large; therefore the connector can be easily composed. 
In addition, since the lower arm has more flexibility than 
the upper arm, the lower arm elastically deforms when the 
distance between the arms is widen by the insertion of a 
flat cable. At this time, because of the lower arm's 
deflecting back to the original shape, the contact section 
provided to the lower arm can securely contact with the 
inserted cable. 



